Hydrological summary for Great Britain: December 1997 by Marsh, Terry & Sanderson, Felicity
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General
Following above average autumn rainfall an exceptionally wet interlude beginning in the second week of December
has greatly improved the water resources outlook in all but parts of eastern England (mostly dependant on
groundwater). Stocks in almost all index reservoirs increased briskly from mid-month and overall stocks for E&W
were well above average by early January. As importantly, the period from mid December has been the most produc-
tive episode for groundwater replenishment for three years; levels are rising rapidly in most outcrop areas. Flood
warnings were widespread around the turn of the year and saturated catchments remain vulnerable to further rain, in
the west and north especially. Depressed groundwater levels in a zone centred on Cambridgeshire and Hertfordshire
(plus some more northerly localities) testify to the continuing impact of the long term rainfall deficiency but average
rainfall through until April should restore water-tables, and spring flows, to within the normal range.
Rainfall
After several cold interludes in the first fortnight, Decem-
ber was mild and increasingly unsettled with very boister-
ous conditions around year-end when severe gales,
mostly on a south-westerly airflow, caused considerable
structural damage. Generally, daily rainfalls totals were
not outstanding - in part due to the rapid progress of the
frontal systems - but in southern Britain some areas
registered wcll over twice the seasonal average for the
three wccks beginning around the 17th. Rain-shadow
effects werc, however, also evident - contributing to the
rclatively modest Decemberrainfall totals registered in
some oroas eg parts of the lower Severn Valley and central
sor"rthern England. Regional rainfall totals for December
wcrc well within the normal range throughout Britain but
lbove average over much of the Chalk outcrop. Oct.-Dec.
rainlall totals were notably low in parts of northern
Scotland but significantly above average in most regions
o1'southern Britain. For E&W as a whole, the wet
conclusion to L997 boosted the annual rainfall total to
L)4Vo of average;1997 totals were also close to the 1961-90
average in all regions. In such circumstances, and given
the recovery in runolT and infiltration rates since the late
autumn, the long term regional rainfall deficiencies -
although still exceptional - are now of limited relevance to
the waterresources prospects for 1998.
River Flow
In broad terms, the seasonal runoffrecovery stalled
during early Decembe r but gathered considerable momen-
tum thereafter. By year-end bankfull flows characterised
most catchments ancl llood warnings were widespread;
gales produced signilicant tidal flooding, in the south and
west especially. Runoff rates continued to climb during
early January and l'loodplain inundations (mostly minor)
were very common. Many rivers (eg the Itchen) regis-
tered their highest flows of 1997 around year-end, and in
southern Britain early January peak flows were the highest
for nearly three years in a few catchments. Most catch-
ments in western and northern Britain - and many imper-
meable catchments in the English lowlands - recorded
above average December runoff. Some spring-fed rivers
also exceeded the monthly average; for the first time in 23
and 33 months rcpectively on the Coln and the Lud. By
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contrast, rivers sustained by groundwater in SE
Britain, where soil moisture deficits remained signifi-
cant through most of the month, responded in a
characteristically sluggish manner. December flows on
theMimramwerethethirdlowestin a46-yearrecord $.
and runofffor 1997 only marginally exceeds the
minimum on record (for 1973). A substantial minority
of index catchments - from the Carron (Highland
Region) to the Hampshire Avon registered their
second lowest annual runoff on record; for a few,
including the Medway and Little Ouse, the only lower
annual runoff total is that for 1996.
Groundwater
Remaining soil moisture deficits were briskly elimi-
nated in most outcrop areas by mid-December allowing
very substantial infiltration over the ensuing four
weeks. By year end levels in most areas were climbing
steeply. (The notable recent replenishment is not
reflected in al1 the hydrographs featured in this report -
some readings were taken in early December and
water-table response can lag behind infiltration by
many weeks.) At year-end levels in most limestone
aquifers were well above average - in the Cotswolds
especially. In some western and southern Chalk
outcrops the recent recoveries have been dramatic;
water-table rises in parts of Dorset exceeded the
average annual range. Similarly, levels at Rockley rose
from near record autumn minimum to appreciably
above average by the second week ofJanuary. By
contrast, in parts of central and eastern England
seasonally dry soils delayed infiltration (until beyond
year-end in a few cases) and levels in the Chalk of the
Chilterns, the Lee basin, Cambridgeshire and Suffolk
(and a few other eastern outcrops), remained very
depressed - unprecedented to the north of London.
Depressed December levels also typified many of the
more northerly Permo-Triassic sandstones outcrops
and a number of boreholes in the Midlands (especially
those in the slower responding confined zones).
However, with substantial recent infiltration healthy
water-table recoveries may be anticipated given rainfall
in the normal range over the January-April period; this
is true of the eastern Chalk also.
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Rainfall accumulations and return period estimates
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The monthly rainfali figure s are copyright of the Meteorological Office and may not be passed on to any unauthorised person
or organisation. Recent montbly rainfall figures fot the Scottish regions have ben compiled using data provided by the Scottish
Environment Ptotection Agency. The return period estimates are based on tables provided by the Meteotological Office (see
Tabony, R.C., 1977, The uaiabili4 of lorg duration rainfall ouer Great Britain, Scientific Papet No. 37) znd relate to the specified span
of months only, (return periods may be up to an otder of magnitude less if n-month periods beginning in any month are
considered). Thetablesreflectrainfallovettheperiodl9ll-T0andassumeastableclimate.ArtifactsintheEngland&Wales
and Scodand rainfall sedes can exaggerate the relative wetness of the recent past.
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Rainfall . . . Rdinfall . . . Rainfall
Percentage of
| 95 | -90 average
Very wet
Substantially above
average
Above average
October a997 - December l99T
Normal range
Below average
Substantially below average
Exceptionally low rainfall
f anuary 1997 - December | 997
Rainfall accumulation maps
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River flows - December 1997
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Station No : 015006 Monthly mean tlows
+ oxlremes & mean monthly flows (1952-1991)
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Lud at Louth
Station No : 029003 Monthlv mean Jlows
+ extrem€s & mean monthly flows (1968-199i)
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Trent at Colwick
Station No : 028009 Monthly mean flows
+ extremes & mean monthly flows (1958-1991)
Thames at Kingston
Station No : 039001 Monthly mean flows
+ exlremes & mean monthly flows (1883-1991)
Lee at Feildes Weir
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Station No : 038001 Monthly mean flows
+ extremes & mean monthly flows (1883-1991)
Monthly rlv€r flow hydrographs
The rivet flow hydrographs show the monthly mean flow ftold trace), the long term 
^vet^ge 
monthly flow (dotted trace) and
the maximum and minimum flow prior to 7992 (shown by the shaded areas). Monthly flows falling outside the maximum/
minimum ranse are indicated where the bold ftace enters the shaded ateas.
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Station No : 023004 Monthly mean flows
n €\'tremes & mean monthly llows ('1962-1991 )
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Station No : 027041 lvlonthly mean tlows
+ enremes & mean monthly llows (1961-1991)
Little Ouse at Abbev Heath
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Station No : 033034 Monthly mean flows
+ exlremes & mean monthly llows (1968-1991)
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Station No : 039020 Monthly mean tlows
+ extremes & mean monthly flows (1963-1991)
Itchen at Highbridge+Allbrook
Station No : 042010 Monthly mean flows
+ e\4remes & mean monthly tlows ('1958-199,|)
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Severn at Bewdley
Station No : 054001 Monthly mean flows
+ el4remes & mean monlhly tlows (1 921-1991 )
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Notabte runoff accu|nulafionr Octob€r - D€cember 1997 (a)ilanuery 1997 - December 1997 (b)
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Station No : 040011 Monthly mean flows
+ extremes & mean monthly flows (1964-'1991)
Tone at Bishops Hull
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Station No : 052005 Monthly mean flows
+ extremes & mean monthlyllows (1961-1991)
Yscir at Pontaryscir
Station No :056013 Monthlv mean flows
+ extremes & mean monthlv flows (1972'1991)
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Station No :076007 Monthly mean flows
+ extremes & mean monthly llows (1967-1991 )
Clyde at Daldowie
Station No : 084013 Monthly mean flows
+ extremes & mean monthly llows (1963-1991 )
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Well No: SE94/5 Aquifer: Chalk
+ extrem€s & mean monthly levels (1889n991)
Washpit Farm
Well No: TF81/2 Aouifer: Chalk
+ extremes & mean monthly ievels (1950-1991)
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Well No: TL'11/9 Aquifer: Chalk
+ extremes & mean monthly levels (1964-1991)
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Well No: TL44l12 Aquifer: Chalk
+ extremes & mean monthly levels (1963-1991)
Little Bucket Farm
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Well No: TR14/9 Aquifer: Chalk
r exlremes & mean monthly levels (1971-1991)
West Woodvates Manor
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Well No: SU01/58 Aquifer: Chalk
+ exlremes & mean monthly levels (1942-199'1)
Rockley
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Well No: SU17/57 Aquiler: Chalk
+ exlremes & mean monthly levels (1933-1991)
Chilgrove House
Well No: SU81/1 Aquifer: Chalk
+ exlremes & mean monlhly levels (1836-1991)
What is groundwatert
Groundwater is stored in the natutal water beadng rock strata (or aquifers) which are found mostly in southern and eastern
England (see page 1 1) where gtoundwater is the maior water supply source. Groundwater levels notmally dse and fall with the
seasons, reaching a peak in the spting following replenishment through the wintet (when evaporation losses ate low and soil moist).
They decline thtough the summer and eady autumn. This seasonal variation is much reduced when the aquifer is confined below
overlying impermeable sttata. The monttrly max., min. and mean levels are displayed in a similar style to the river flow
hydrogtaphs, note that most gtoundwater levels are not measured continuously 
- 
the latest recorded levels are listed ovedeaf.
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Well No: TF03/37 Aquifer: Lincolnshke Limestone
+ €xtrames & mean monthly levels (1964-1991)
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Well No: SP00/62 Aquifer: Middle Jurassic
+ extr€mes & mean monthly levels (1958-1991)
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Well No: NY63/2 Aquiler: Permo-Triassic sandstone
+ extremes & mean monthly levels (1978-1991)
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Well No: SJ1 5/15 Aquifer: Permo-Triassic sandston0
+ extr€m€s & mean monthly levels (1972-199'1)
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Morris Dancers
Well No: SK67/17 Aquifer: Permo-Triassic sandstone
+ e!.tremes & mean monthly lev€ls (1963-19S1)
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Well No: SX99/378 Aquifer: PermeTriassic sandstone
r extremes & mean monthly lsvels (1971-1991)
Borehole Level Date Dec av.
Dalton Holme 13.91. 1.2/12 1.4.79
rWashpit Farm 25.63 05/01. 43.17
TheHolt 83.87 31/1.2 86.87
Redlands Hall 32.30 16/1.2 38.22
AshtonFarm 71.20 31/12 66.20
Little Bucket 65.10 29/12 62.32
Alstonfield
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Well No: SK15/16 Aouifer: Carbonlferous Limestono
+ extremes & mean monthly levels (1974-1991)
Groundwater levels Decemberlfanuary I99f pA
Botehole Level Date Dec av.
Chilgrove 4'7.88 09 / 12 46.50
W \Woodyates 94.1.8 31/1.2 80.53
New Red Lion 16.79 30/12 11.66
AmpneyCrucis 102.8 31/12 101.1
Skirwith 129.4 17 / 12 1,29.9
Botehole LevelLlanfaitDC 79.33
Mortis Dancers 31..7 5
Fleathlanes 60.22
Bussels 24.11
Alstonfield 1.87.2
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Well No: SJ62/1 12 Aquifer: Permo-Triassic sandstone
+ 6xtr€m€s & mean monthly levels (1971-1991)
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Res ervoirs . Res eraoirs .
Guide to the variation in overall
reservoir stocks for
England and YVales
'l'l.rcse plots arc basccl on rhc l-ingland and \\,'ales figr.rres listcd bclo*i
Percentage live capacity of selected reservoirs
Comparison between overall
reservoir stocks for England and
Wales in recent years
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gauging station
groundwater index well
reservoir - individual
reservoir - group (general location only)
Chalk
Jurassic limestones
Permo-Triassic sandstones
Magnesian Limestone
:::l
Minor aquifers (including the Carboniferous
Limestone) have been omitted.
Where the information Subscription
comes from
The National Hydrological Monitoring Programme was
instigated in 1988 and is undertaken joindy by the Institute
of Hydrology (IH) and the British Geological Sutvey
@GS). Financial support fot the ptoduction of the
monthly Hydrological Summaries is provided by the
Department of the Envitonment, Transport and the
Regions, the EnvironmentAgency @,4), the Scottish
Environment Protection Agency (SEPA) and the Office of
lWater Setvices (OFS(IAT).
River flow and groundwater levels
The National River Flow Archive (maintained by IH) and
the National Groundwater Level Archive (maintained by
BGS) provide the historical perspective within which to
examine contemporary hydtological conditions.
River flow and gtoundwater level data are provided by the
tegronal divisions of the EA (England and Wales) and
SEPA (Scodand). In all cases the data are subject to revision
following validation (flood and drought data in patticular
may be subject to significant revision).
Reservoirs
Reservoir level information is provided by the rJfater
Service Companies, the EA and, in Scotland, the West of
Scodand and East of Scodand Water Authorities.
Rainfall
Most tainfall data are provided by the Met Office. To allow
better spatial differentiation th e rainfalT datz a:re presented
for the regional divisions of the precursor organisations of
the EA and SEPA. The recent rainfali estimates for the
Scottish regions are dedved by IH in collaboration with the
SEPA regions. In England andWales the tecent rarnfall,
figures detive from MORECS. MORECS is the generic
name for the Meteorological Office services involving the
routine calculation of evapotation and soil moistute
throughout Gteat Britain. The ptovisional regional rainfall
figures ate regularly updated using figures derived from a
much denser rainguage network. Further details of Met.
Office services can be obtained ftom:
The Meteorological O ffi ce
Sutton House
London Road
Btacknell
RG122SY
Tel. 01344 856858; 01344 854024.
The cooperation ofall data suppliers is gratefully
acknowledged.
Subscription to the Hyelrological Summaries costs f,48 per
year. Orders should be addtessed to:
Hydrological Summaries
Institute of Hydrology
\TaiJingford
Oxfordshire
OX1O 8BB
Tel.:01491 838800
Fax:01491 692424
Selected text and maps are available on the WWril7 at
http : / /www, nwl.ac.uk/ih
@ tnis document is copyright and may not be teprocluccd
without the prior permission of the Natural
Environment Reseatch Council.
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